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Abstract of JP2001287158 
PROBLEM TO BE SOLVED: To solve the 
problems that a transparent member with a 
different material from that of the polishing 
member needs to be disposed on a portion as 
a window because a polishing pad is not 
transparent in general, in forming a measuring 
window on the polishing member for optical 
measurement to measure remaining film 
thickness in a CMP apparatus, and that there 
is a high risk of a difference in a polishing 
speed, uneven polishing, and generation of 
damage because the material generally has 
different mechanical properties from the 
polishing member. SOLUTION: This polishing 
member for polishing machine polishes a 
polishing object by relatively moving the 
polishing member and the polishing object with 
the polishing liquid intervened between the 
polishing member and the polishing object. A 
measuring window plate for optically 
measuring the polishing surface of the 
polishing object is fitted into the polishing 
member, an interval between the uppermost 
front surface of the polishing member and the 
surface of the uppermost front surface side of 
the window plate in an unloaded time is set 
larger than the amount of compressive 
deformation of the polishing member, and 
permeability of a measuring beam is adjusted 
to 10% or more. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2001 2871 58&F=8 



05/05/24 



Wm2 0 0 1 - 2 8 7 1 5 8 

(P 2 00 1-28 7 1 5 8A) 

(43)^B§0 ^13^10^16 0(2001.10.16) 



F I f-W-h* MM*) 

B 2 4 B 37/04 K 2F065 

GO 1 B 11/06 Z 3C058 

H01L 21/304 6 2 2 S 



*M# «*Soft2 1 OL (^101) 



(2i)ta^## 


#1^2000-90428 (P2000-90428) 


(7l)W«A 


000004112 










(22)ttJ^S 


*P/&12^3J3 29 0 (2000. 3. 29) 




jmm^K a w 3T g 2#3^§- 






(72)%BJ# 




(31)»fc*i±3£#-5§- 


l&ffiWl 1-91077 




JOWfftffl EAWrt 3Ti2#3-g- «cA 


(32)S$teB 


Jp^£ll^3^ 31 B (1999. 3. 31) 






(33)ffi$fc*i£3OT 


( J P) 


(72)3gHJ!# 




(31)S$fc4t3£3g#-S§- 


#S2000-25323 (P2000-25323) 




*Jfc* = f 1 ftHIX*.a>rt3TI2#3-8- flc5£ 


(32)S5fcB 


qZfigl2^2^ 2 B (2000. 2. 2) 






(33)ffi$fe«±3SH 


B* ( J P) 































(54) [^w^i witgi5tt\ us*** ^iHfl^^^Kst^ft, Tkwmvp?'<<<* 



(57) [KM] 



(5D int. ci. 7 mnm^- 

B 2 4 B 37/04 

G 0 1 B 11/06 

HO 1 L 21/304 6 2 2 




1 

[it**i ] wm*m.<to*ms-rzwm^v vtwmn 

i-zmmmw\zm\ l ^tiztt!mmmnmzte\^x, mm 
mmumK mmmmx&®<D®.wmm*%^mzmi£ 

[it** 2] «FiBiii^gij^ v mwmnmz&tzLfrtz. 10 
jLtmmcwkib&-&ntz'pft< t hmfe%\zM\,xm. 

[it** 3] mm&f\zmirzmmwmntt<D&mffi 

m^mmzm v s mm.mmzmmmm?wtt $ 

-r s it** 2 mMtowmutto 
. [if** 4] wm%i%t.yo*&w-tz>wm^v v bwmn 
& b zm- x. , mmmmuu t mmwmm-&® b <o m izw 
mMitft-&isttv?:iBx\ mmwmim bmmwmttUt 
<&)Ztett&m£ j £z>z.biz£<r ) ^ mmmmm^m^mm 
^zwmmmzft\,^bhzMm.wmi®mzm^x. wie 

frb&Z Z. b Sr^ttSTOtt. 

[if** 5] mmmmnuvMcmm mmn^bmrn 30 
•tzm) bmm?&&<DmmMcmmM<Dffib<DffimG-t>K 

0^ni<Gg4 O O/zraT-fc^r iS:#mti-5if**2 

[w**6] muw&um<D9i%m mmzukvobmm 

10jin^G^2 00^int*5ri:?r#ftt5S*a 

[if** 7] tfrfa^roSii^fi. 2 2%W±tJ)5r 
£ &#® t -TS if ** 2 IEite»Wlgg|5*t. 

[it** 8] Mis^«ii, < zv&xhzz. t&#$c<t: 40 

i-5ff**2, 3, 5, 6, 7{srJx^l*fS«roWSa5 
*t. 

[if** 9] MfS^««Ta5(^ <^1/^WSBJS^$ 
fetr^fi $;HTV ^ ^ £ £#«£ b i"Sif ** 8 IE«©1 

[if** io] wjmmfe&mo'pti: < b i> i mzw&t* 

v^yMctef&ZixX^Z Z. b Sr#^i-t-5if** 1 , 
2. 3, 5, 6, 7<Bin^l*fE«OW®gi5tt-. 

[»**i u fftwmfemMtDo^mmw&fri&f&z 
tixx^m<DK%sm\z. 2%mTX3bzz.bzw®b-t so 



#0820-0 1-2 8 7 1.5 8 
2 

5lf**l 0iElR<OWtS5W. 

[W**l 2] Mf5S0S^gi5<O'>^< <!: W^*f^t)«!l 

t iftmb-tzm ** i~ii 1 *fE«cwwig& 
lit** 1 3 ] mmfflj£&m<D'ptt:< b t> i ffitcsit^ 

ItlK^^ttTV^r t^#®ti-5lf**l~l 2 
[if** 1 4 ] if** 1-13 ftftfa 1 *IE«£roWff §B 

mtmmnubmmmmM^b<Dm\zmmM 
&ifr&£-it±ftmx\ Mmmmn#bmmwm%i&vo* 

teM&WiiZTtZZ. b\z£ >?, ilfJlSWIg*t#s^£#F^U 

mzmtt-tz z. b \z x^xyt^mzwmw&ttwm 
mm^m^mb isnxx^wmmm* 
(it**i 5] mmm^mmm^hm^i-^mmmm 
mmmmuwzmm u mtimmuubmmmm 
nma b nWi<Dmmmmn u mmmmnman 
mw&mmmx'&M u mmmmuu b mmmmtttivo 
bnmvmmmmM&nxfmmv. mmwmn^wu 

mmm&mmmmfa % am- a twnaa «3t ©asa ^» r 

5WfSi^^ai«i«'-M53t©3SS<otfc^ l %&L±Xtb 
5i i:*#mi:-r-5if**l 4fStt<oW^B, 

[it**i e] striEM^m«i«*^ailt-f-5tfriEiio« 
b<om<ommmmm^wummv. mmwmn&zwTf 

[if** 1 7 1 if** 10,11 1 *IE«roWli 

nmtmmnmso^w-i-zmm^y h-bm^mmm 
b*^%., mmmm$mbmmwmtt&®>b<Dffl\zmm 
m&ft&.z-£itw:mx. mmmuubmmmmM^m 
zm*t&mz-&2>z. b\z£v^ mmmmtt&vozmm 

K^tismwmwzmfeytziiSimmmnttzmvx®. 
wmmzmtt-}-* z.b\z£^xft^&}\zwmftm*tzte 
mmmmiim^mb ^nx\,^mmmm\zid\^x, 
tfriE^«w>/«t< ! i h i w\zi&f&znx\^w£>n. su 

[it** i 8 j it** i 4 ~ 1 7 pittfr i ■m.mM.nmm 
m.mzm»zmuwmn#<Dm&m mmtt&vobmk 
•rsffi) bmm®.m<ni&mmm.mMnmb<nmm<nm&: 
^m\zm^x, 

itim.m&femmmxmfe^m^zm^x. mmmrn 



3 

[SS*« l 9 ] i4~i 7 fan** i gnsgtowtf 
wmt&&&mmmxm%. bfcra# t ^ft $i5t lie® £ tv 

2 0 ] if 5fc^ 14—17 fttlfa 1 «£*OijF« 

2 1 1 n&& 2 o izfEM<o*mit7 t s<'{ xmm 

loooi] 

ft»CMP^gKjB^3<Z5K#jgftltf^|B;H\ 
[0 0 0 2] 

■»JB*0>««Mx, «Br»ft«ft<©*:*:4 fSrl& 

[0003] ^^managsw^^a-fk, wm. 

»-#oT3ty y^7 7^W)t^&ftf£&<ft9, MP^c 

»3t»«©«i«t?!|!flE*sjiEJtW»wjS|<*o-C#-tV^5 0 ^ 
J*3BI#»<65 r £K:*W£;i-<5fcftfc:H\ 4-*T?Et-t: 

i# (Chemical Mechanical PolishingXteChemical Mech 
anical Planarization „ r. *X <t 0 CMP i: Sfc$f5/$S# 
Sft^&^xibtMrv^o 

[0 0 0 4] CMPI±|g5fc:;^-t-,fc?ft2£S£rfflVN-OfT 
fcjXTV^. 05t'lliCMPif, 10tt#F^f£, 3 

(*:='\> , 5 li«Hfaf#H&aiS, 6ttWBg?fiJ-C*fc5. w 
i*io tt, 7 y K 2 Sr ft t) ttttfc h 

(DXh^bo VfB'*i/ h'2t Ltli, fgf&TKU !>P^yJ; 



(3) #H 2001-287158 

4 

3 ftm&tz i «j m&mm (100) u 4 fcws 

#1 0ttigSft¥^KJ:?>[H]iKI»J (10 1) C 
[0 0 0 5] CMP ©5F«©»fili, %C+tiC<D? 

mz£zmmftm\z£<>x&m£nttmmm 

»9**fc-£^j£L-tV5»?-Cttftv*fcft, flTKft 

mitm* 3^h7j/ i: ft 5 ft , ^flc^ ^ W ^ 
*U<ftV\ 

[0 0 0 6] iofcid, 9fSr4-^«t)^SrW«LftdS 
^ffl*bWS<0!^£efcS£-r2K in- situiffil^S^fC 

ttlta«)jfti-C*aft*«fei: ttftg $HTV^5 0 
[00 0 7] WS*^, l>=^*[B«5ttffllS:3le*Wfcin 
- si'tuSIJ&f mm'<y KKK^fcaiBffi©** 

r^feitttUS P5433651 ^iM^^^^■CV^5c. 
[0 0 0 8] 

5ilBi:ft-5^;^sffiv\ 

[0 0 0 9] W^^y K^^ofcTL^r^rCO^^S!] 

*«tib*:»&. ^^y— ^«c#ftift-fflV^n57k*s 

Ki-5«itft««fciE5.sfc b, mmtmmzftzmmtf 

[0 0 10] ^t^F»M#s^i:WPflwW^?filwff 
[0 0 1 1] Sfc, 

[0 0 12] *3SWtt±|EII8jH«:«Bfc-t-5fcft»=4*n 
*«JFBfta3e*Sr*i-5W*8W, W^S®. ^H^r 
50 [0 0 13] *$£W\Z. filSon^h^^y 




5 

[0 0 14] 

(~- ,iooi5] m-\z rmimfe&mK msmmmtK 

*liE«roWSW (if*«2) j $r^1-5 0 

- [o o l 6] *ste. r#j£jBftB#te«4t-*«WBW*a5*tw 

S^^irSr-g-fc-erTl 0 %£LL{£f^£ *xT^-5 r i £ 

[0 0 17] J(5B3fc W»tt4:^t5i^y K 
«JlBfc«F*»IS:^«ES*fc«t»-e, MSBflHig8**£llftSE 

w**m*»e>i*'« - 1 irft'&k-fzwmmn (ft 

4) j &i§#H-s„ 

[0018] srst rsiii5w^ffl5«-<D*^ffi mmttm 

RSG#, 0 »m<G^4 0 0 /xmT'foSr £&i|#®£1--5 

[0019] fm^mmuu<ommm mmmni 

BIG#, 1 0 nm^G^ 2 0 0 k&ftmt-t 
5f9*«2|E««3W«Si5«- (B»*«6) J SrJi^-r^. 
[0 0 2 0] m-t»w ft(jfS^«C0Sai^li, 2 2%J£JLt: 

[0021] * r«nB«ttRtt» < zifmx-hz r t 




(4) 4#M 2001-287158 

6 

<OW£S&*f (ff*«8) J &J§fft1-$. 

[0022] JS^Lfc rstriBi&KoTttK:, <^u^<nm 

wm s $ b kw« * nx 5 r t zftm t -rz n ** s 

[0023] gH-K riMrlEWje«s«©^*< £ fc l-ffifc 

2, 3, 5, 6, 7WM»1 ^faewW^gBW 

(HM091 o) j Srti«i-5o 

[00 24] JfiH — rtfffEJB!I*^g5<D 5 *><7>lHJiE|Iflfi 
[0025] ffH-— K rflwa«j£*as«>^*< t t>W^ 

Tv^ci&^Mgtt-rsii^gi-i 1 1 
ww^gcw 2) j Srimi-So 

[0026] rKriajw^jftflBo^* <fctiffi 

i ~ i 2 fBTtv75=» i mumvwmnw (it 1 3 ) j 

20 t§{*t-f5. • :■ - - - 

[0027] m+mz. tft&m 1 ~ 1 3 mtifr 1 «fs« 

1 4) j £»#i-5o 
30 [00 2 8] Jg+SK rtWBl»/!Kttia««*»6>liJ*tt-* 

mM&®k<OTA<Difo&mmM*m Vilil MfSWSgB 

»tf 5ss*«i *mm<owm&m. (tt*^i 5) j 
40 [0029] ^+7^tc rtwa»*tta««»*»feai«-« 
Miaws*f^^) t <r>m<Dmummn sriiii b, ^iew^ 

4fEmwW!S«« (ff*Jll 6) j 5r 

50 [00 3 0] ^+-tic rit^i o, 1 iorn*>i*iB 



7 

£WlgU JLo«nE»F**fcJI!l^4rlWEW*»«-*ii 
®te1-*Wlg3gg (S*S17) j fc«fJH-5 0 10 

[00 3 1] m+A\Z fff^i 4~1 7flT*t#»lJSIB 

mv>fflm%m\zm^x, mm^mmmmxmmvtzm 

(StJfcJSl 8) j 
[0 0 3 2] I+W; fs»#3Sl 4~l • 7 flWt#> l JjilE 

fZm£tiX^Z>m^k*i£%l-tZ>@iVgk. IftfBjlftjftlftffi 
««T-Slft L-fc«* t ^feSSft biEtt £ ixt v * 5{g#i 

!ft&k-tZ,mfej>W; (11*91 9) j SrJi^i-So 

[0033] rifjjssi 4~i 7^rH*»i«SE 

(if*«2o) j 

[0034] m-+-\z rn 2 o KfEKS^HSttT* 30 

flc^XW^ («*«2 1) j £lS#1-5 0 
[0 0 3 5] 

[SSDKOHJgOJgli] Els 0 3. EI8«, 

1 0 0 3 6 ] m 1 , 2 H:flF*x< y Kv 1 4 ttSK^ 
^-CfeSo 3t3HJfc« 1 4 14, W«/<yK2tWft'ft 

l 3^1tt 3 ivTV>So flWteBLT* E) 3 K^-r«fc 5 K: 

mm (H*s*vr) tej:9jpa*n, nam 1 straff 3 

DOffil 1 3 14— 5tT% J.o. aMMKLh© 
^hktf{%-tzi%X\,^Z>zki>W*V\<\ 
[003 7] mMi'<y h'k 3§?&<7 U^^©<7)gc 

[0038] — «n:#fflsn-cv^s*?a^ 

u?>'§l<Dfcmwm-'<v Kf4, W^OTApfitciSW^ 



#M 2001-287158 
8 

0>fc&, w^roins • ffiMMNcfep-smni i 3 sritesetj 
y-^Afjii^, sj£#i4r.0>rai«i 3SrSiiu^«m 
s*«i**sflafrrsiai«!*«*>*. 

[0 0 3 9] mm^y Ykh-Xtt&M 

P3i 3&/j^<«t5©Wbt, w*«)iami*n:»v^ 

*Dfi • EJBttalHIRK 1 3 Sr/hS < t?* **»bi?*> 
2>. infi • JEJNIWroWHI l 3 -C#n«ajft3t^*f 

^HB, T?]);isffim. ABCfE ^[str=^»JBI» 

[0 0 4 0] f&mtk VXitt^itf?*. Tp y/isM 

[004 1] SRlRroffSttWaf^y K<Off ^t)SCT^ 
x5^>45fcSc aS*K«t5«Sl4i:Mlil3© 

3tsi®*f4, ads • mm#f<Dmm 1 3 9 v -m& 
[0042] w*tt«i«>asi»«ao^3ej!eaj&©yt* 

[004 3] SlftTt^^tS 14t mm 1 3 <75M^T»-*li- 
^>Sil^l±JPS ■ BRIWFfc 1 0%«_h-Cfe5 rtw* 

^*Vn^|41 0%*ffl-efcoT'bS!lftli"rtgX?fo-5 0 
[0044] «3t3tfc»i"*fiGSi§*»4,- 

[0045] p«gpg 1 3 ©{Hi, ;* 9 y — sa^tfeff-f-^ 

< 4 0 0Am«K-fe5: kfiWH'L<, 10~2 0 0 
[0 0 4 6] JEfc. ±IEP^PBi 3 li^FSB#co^pfi^%^: 



9 

«5*fflC/>-K3-f'fi'^t5r £j5S#£LV\, 09*. 

I4\ y/H»re<D^tctt, ->!)ay*oti«ffit- 
[0 0 4 7] Ktt, K© 

[0048] *3ttfc»ra<Dflf*'<v Ktt, 0 1 T-^$H 

skae 7 ir lt v^x t> & u , 

[004 9] EA_htf>«fc 5 lcl'3 roW^BW:, 71c 20 

9, ISfl:, fttjfflftttttfeBl 5, 1 6 4*9FflMHft$rff 
* L < M£-f S r t jjs-t?# 5o 

[0050] $ p>ku ^^ta««-efo5^^ajs* 
u wmM&vo4<Dmtmm-e&Mu &ki 4t?fi 

2*&*&4 fcroWroWaBFJSrWtfaiftU &4K 1 4 Srlftf 
iiilU Jft£tttt£Bl 5^B!-5ft0>3**©H«tfu to 
&&mm& 1 5 *»feBWH-sa>t* l 7 cd3&£K*H-£ 30 
HAtttttttS 1 5— JK*36<o»ft«)ifc*si%W±T?*>* 

[00511 08(a), (b) tt, 01 S:t/HI 3 \z?jk 

\sit*ftwr>mmm*>m&m-r*ihz>. 0 8 (a) , 
(b) k*sv>t, 0 i 3tm uiMsHiwv 

[0 0 5 2] EI 8 (a) KioV^T, 2g«3 0f4, < £TJ< 40 
^5rL-"CV^. S&&3 oro?3i^{Bltf>SE3 0 a I*, ^ 

[0 0 5 3] 0 8 (a) lr*i^Tf4, &j&tfctii&B 1 5 
ti*b m&t VltWfeyt 1 7©5 % <Df&& 3 0 CO^ffi 3 0b 
T-Rlt-rSftl 7 att, J»£ttttKBl 5— f±Jilb^ 



2001-287158 

10 

[0 0 5 4] 0 8 (b) 14, 0 8 (a) O&l&MX'h 

*), 0 8 (a) <nmj&\z< £Tfm<Dmm&3 i-jwewk 

B£ftTV^ 0 0 8 (b) k&v^-ci*, mfeytntt. 

ttilt-r^ltm^l 7CD*-f6] 1 b^^^<^W^ffi^b-CJ5 

t£fcHi£«l 5 <oKB«>#M«:*<.w 
[0 0 5 5] /iSS, 0 8 (b) Kfcl^C. < £Tfm<om 

^S3i»±, mm'** km&mmmmi 5 b<owi\z. 

- 2 ©?Lfc;«B bT ftv n U ^^fcU^fii 5rttcl9:e 

[0056] ^mn^mmm^mm^-y 

SKMKitJgl, t>U<!4MgF 2> CeF 3 . A1 2 0 3 , Si0 2% Sb 2 
0 3 ^«© 5 *>© 2 eXJiO^S:©® bfc#SSAt^it^^ s 

[00 5 7] ^fc, *»M©|B«JS«l»W*^y K©g 

tm«ajsti 5^Mi3, w^ffxiiw^^w 

5 » ^«/5^9^W*i^{4, fvK^^ht 
ma*^i--5*ffi, 85t b < 14-^^ k-<— -CPfl 

[0 0 5 8] *tt> »^»WKfil 5— 

giffe^i i^^^bvv i^^tasBi5^ 

[0059] ^5c^3*%ww^l£^ffi^^*i£^-ov^T 
e^»it2>w^a5*t2wft*ffi (w^^t^i-t-s 

ffi) t^«l 4COW^SI5«-2<Oft^®«!)<^®i:<73F^Pg(D 




(7) 

11 

^S*fe^l|-t-StWT'fe-5„ Jftj&RttJgfK 1 5 b Lt 
l4W***«r»xrt-<5Sjlt*rfflV^5. KjAttflliHll 5 
*fflgg«l 6 KSH^Tv'S a. >-*?-C#6>^7t# 

[00 6 0] 1 4 (DmmUW 2 K>**ffi{l!lCiS t w 

1E1 5lr«V^T«»*flr■9■U*>»?>^VJS^V^«>-e, 

[oo6i] rcDfc*, *&w<onm&mo>%m35m 
ft, m&&mmmi s-^m^itm^M.^b. mm 

mm mmM&vo t mt-tz m) tissu <nmmww 
[0062] *te**M©se«»««)«3e*jifefc'ov^ 

SggSrfflV5„ 30 
[0 0 6 3] We^l-^iWS^^twraroW^J^ 

[006 4] r.CDfc»!\ *fgPJ<73HS£^(7)S!|^fe 

eas%) fciE«**-ci3#» wig*!-, j^^tasai s 
■r-t>, wfcKffxttWMMfrjSowjeKi^-c, as:&^ so 




#5fl 2001-287158 
12 

[00 6 5] 13 7 t*¥RM&s<4 ^SSitT'a -ir ^. $r^i~ 

^?-M,t> s-f-x-T^^oo-e, i<fcic:*£»-f3*7-y 

^S201~S204Wtf^t>ig^J^^axe«r^-f-5 o 51}R 
(r^oT, ^.-r i/7°S201~S204<OV^-fiX7>^Ciitf o 
[0 0 6 6] ;*-r y 7 r S201f4^y ^£rc^<^B£& 
ftJ-&5gSftieT'fo5„ ^.v i 5/7*S202ttCVD^(Ci 9 

iS«t5W*lSt-fc5„ *T y:7"S204t*v' 

[0 0 6 7] CVDXSt. b < l±«a^/&I§CD*£-C\ * 
^•y^osiciiifo *^y:/S205liCMPXg-?$>5„ CMP 

(damascene) (OT&J^zWfrftSo 
[00 6 8] CMPXSt l>< \±m-itT.m.(D&X*X7 L yrfS 
206ICiitfo ^7 t y'7'S206tt7^ H f-yiSt^,' '7 

^-hyyxg-eii, i/y^y^/^fflv^i-roi 

£ ^l;:&c7);*xy:/S207»iSU£L.£:Uv 5 ;* 

[0 0 6 9] &.\z.**r v7 , S2WX-&m : t£±.TM1> i %~T l> 
■ttfr&Wm U LTV^iltnii^^5'7 o S200lcM 
t), ^Xfy/Srit)Itt, ->y 3>-^^^±»w|s] 
— V*« Jgflfc $ tv So ^ 7 1 y :/S208T--£Xm#3£T 

[0 0 7 0] ttfltfllSiPWIf/W^BfcWfit 
(4, CMPXS»^V^T*^fc«55Ffg^eSrffiV^-CV> 
5^*, CMPXS-ew9F^jfe05jffl3tiF»fiPX{ilgJ?03»I 

[00 7 1] **3, ±IE<0^frx^l'^®!5t^n-fe^ 
[0 0 7 2] *^l:#5^f^^lt 

[0 0 7 3] 

[hjsm] tisjg^j i ] m 2 tents' i wwe^ y 
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10 0 7 4] ^i^ris^M^}? = — h 8 2 8, xf 3 - 

h 8 7 1 miztMt^=.;u^#*istm) tmvmvT % 

S*?-7 *y$;A&i£2. 6:3. 9 : 1X1% 

800mmWTy^5 T'U— hilr^^SrsKLji^. 150t-e 
8B* HfflMfc * -frTj^S L fc. 

[0 0 7 5] 8cV^ «J|WABX^ ±&x.#**smBUt 
ffifctT s/^-O. 5mm, g§£0. 3nun05SjU£HKVi»(V*lf£6O ,> ) 
t x £V^15nim v <g2nmu ^^0. 5mm^^»Sr^J5g U 10 

fc> KOV«(VA«60° )ro»ffl5«rB6K: 

[0 0 7 6] w Offf/< 5/ K (DffimnnWW* 2 mmt* 
S>9. &®&Mm.\Zl Okgf/cm 2 (9. 8X10 6 Pa) 
CO^Si-*tLT 2 /xraT-foofc, ■ 

[0 0 7 7] &«1 4#i: l,XT? V ^tt&mtf. 4**P 

fbLTJS£#*l 1 MmtfV>— K=— h«:7&fcUfc. 0 2 k: 
^ti 5 r«SgSl 4 0V*~- Ka— HMSrW^^y K<D 20 

*±ji Mrrout, mm i 3 dSiDa • mmmz looum 

E5e Ufc. ^7!l- (Cab.otttSS25Sr2ffiF*3R) ^s^Pg 1 3 
P?*»r»i-5Siia*f±89«-e*,ofc 0 [HJfeM2] 0 3 

{i*nisw<ow^e-e&5o aa-ei owswisfl^ 3 

ttUW^yK, 41*?^, 5 tt«F«SI«&gBs 6ttW 
BfflXh 5„ lOli, 7 <D±f;i$Fl£^ y K 2 

Srlfi ►> ttttfc t WT-fo <9 % mms< v K 2 t Lttt, 3£K 
0!ll T-^Lfct^&^V^ ^7©^«1 4»c^-f- 30 

[00 7 8] *$F^gW:£AT<o ± 5 fc«f^^5. 

ttoff^-y K2fcanffi$iv is^^^tct vmm 

»»'(H*S*vf) (0^£*vf) &u * 

7 ©TfcRtt bHfcHWWJe^&WJKte 1 7 #j£«7 40 

[0 0 7 9] EA-ktf>W®^gro«F^s/ KUH»iMk*l*« 
l/im^^g$^6-f V5^>JJ =>>'}*^%&t$VX^ £A 

[0 0 8 0] WES^iy K[3ifte!&:50rpra 
i£ffiia*E&:20rpni 

$f£:460g/cra 2 (4 . 5X1 0 4 Pa) 50 
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Sib*! :30mm 

ffif^7!) — SS25S:2f&}C*Jf? 
— Sti:200ml/;9- 

mzyt^tt^vmrnfe-tz^ t k*. <o loonm/^ow 

[0 0 8 1] ± Z>Wm<07f%3—*?W,<D3& 

[0 0 8 2] 

*©Sl!iB©*5«l*r**Wfcin-situ-<?^«jfcJLojSS» 

[0 1 ] *38W©HJK»«©a*«»Sr**.fc«F*^y 
[0 2 ] *&lt0! l ©«JfeJft»ft*itfcflFMf^y K©« 
[0 3] 1 <o«F*^ y K£< »^Wit OR 

[04] T'» 6> HfcW^ fc±5«5 ^J¥^-(t:o ^Er 

©^JIIS (in-situ) friS-T— <?MT'fc5o 
[0 5] t¥5tE<OCMP3SB«5«t^:0-efti-5o 
[0 6 ] #JgJS0iJ l K0ilB&R0MfBftBT*fc 

[0 7] ^aUfi^n-fe^Sr^i-^n-^-r 

[0 8] *»Wo*Jfc»«8«>aS*Wtr**.fcW*/-«y 
Kro«JRS»fffi07?*>5. 
[#-§-«?Si^] 

1 cMPig« 

2 W«SJW (W^-> K) 

3 ff!Mli»S(lS->K) 

4 «Fft*MMfe(9s/N) 

5 wmM#&n 

6 «f«h (^^y-) 

7 . Jfeffi 

1 0 w^fr 

1 1 (7^5^U- h) 

1 2 iI/<<> K 

1 3 W^- 5 y KO»«B t &«-tffi i: »WPS 

1 4 mwB& . 

1 5 jgmctn^4i • • m&w-mmw: 

1 6 m-ztummm • • i^^mse 

1 7 SO^Tfe 
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